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11. IS-15
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Satellite Operator Certification Letter





Link Budgets 

Flitestream Terminal Flitestream Terminal
Site Jordan Site Armenia
Antenna Type HR6400 Antenna Type HR6400
Lat 29.5 deg Lat 29.5 deg
Lon 35.4 deg Lon 35.4 deg
G/T 12.3 dB/K EIRP max 45.0 dBW
Satellite Satellite
Name IS-15 Name IS-15
Transponder K12 Transponder K12
Longitude 85.2 deg Longitude 85.2 deg
Hub Earth Station Hub Earth Station
Site Cyprus Site Cyprus
Lat 34.859 deg Lat 34.859 deg
Lon 33.383 deg Lon 33.383 deg
EIRP max 80.0 dBW G/T 39.0 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirectRL-SF4
Modulation QPSK Modulation BPSK
Bits per symbol 2 Bits per symbol 1
Spread Factor 1 Spread Factor 4
Coding Rate 0.66670 Coding Rate 0.43
Overhead Rate 0.93986 Overhead Rate 0.68
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 1.25 bps/Hz Spectral Efficiency (Rate/Noise BW) 0.07 bps/Hz
Data Rate 2.10E+06 bps Data Rate 4.86E+05 bps
Information Rate (Data + Overhead) 2.23E+06 bps Information Rate (Data + Overhead) 7.18E+05 bps
Symbol Rate 1.67E+06 Hz Symbol Rate 1.67E+06 Hz
Chip Rate (Noise Bandwidth) 1.67E+06 Hz Chip Rate (Noise Bandwidth) 6.67E+06 Hz
Occupied Bandwidth 2.00E+06 Hz Occupied Bandwidth 8.00E+06 Hz
C/N Threshold 3.5 dB C/N Threshold -5.0 dB
Uplink Uplink
Frequency 14.110000 GHz Frequency 14.110000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 24.6 dB Back off 0.0 dB
EIRP Spectral Density 29.2 dBW/4kHz EIRP Spectral Density 12.8 dBW/4kHz
Slant Range 39315 km Slant Range 38944 km
Space Loss, Ls 207.3 dB Space Loss, Ls 207.2 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 2.4 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 1.0 dB/K Transponder G/T @ Terminal 2.0 dB/K
Thermal Noise, C/No 75.3 dBHz Thermal Noise, C/No 68.3 dBHz
C/(No+Io) 74.8 dBHz C/(No+Io) 67.8 dBHz
Satellite Satellite
Flux Density -109.9 dBW/m2 Flux Density -117.0 dBW/m2
SFD @ Hub -95.8 dBW/m2 SFD @ Terminal -96.8 dBW/m2
Small Signal Gain (IBO/OBO) 2.1 dB Small Signal Gain (IBO/OBO) 2.1 dB
OBO 12.0 dB OBO 18.1 dB
Downlink Downlink
Frequency 12.600000 GHz Frequency 12.600000 GHz
Transponder Sat. EIRP @ Beam Peak 50.8 dBW Transponder Sat. EIRP @ Beam Peak 50.8 dBW
Transponder Sat. EIRP @ Terminal 46.8 dBW Transponder Sat. EIRP @ Hub 46.8 dBW
DL PSD Limit 16.0 dBW/4kHz DL PSD Limit 16.0 dBW/4kHz
DL PSD @ Beam Peak 12.6 dBW/4kHz DL PSD@ Beam Peak -0.4 dBW/4kHz
Carrier EIRP @ Beam Peak 38.8 dBW Carrier EIRP @ Beam Peak 31.8 dBW
Carrier EIRP @ Terminal 34.8 dBW Carrier EIRP @ Hub 27.8 dBW
Slant Range 38944 km Slant Range 39315 km
Space Loss, Ls 206.3 dB Space Loss, Ls 206.3 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.5 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 69.3 dBHz Thermal Noise, C/No 85.6 dBHz
C/(No+Io) 69.0 dBHz C/(No+Io) 85.1 dBHz
End to End End to End
End to End C/(No+Io) 68.0 dBHz End to End C/(No+Io) 67.7 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 4.8 dB End to End C/N w/ Imp Loss -0.5 dB
Link Margin 1.3 dB Link Margin 4.5 dB

Forward Link Budget Return Link Budget (Link 1)



Flitestream Terminal Flitestream Terminal
Site Jordan Site Armenia
Antenna Type HR6400 Antenna Type HR6400
Lat 29.5 deg Lat 29.5 deg
Lon 35.4 deg Lon 35.4 deg
G/T 12.5 dB/K EIRP max 45.0 dBW
Satellite Satellite
Name IS-15 Name IS-15
Transponder K12 Transponder K12
Longitude 85.2 deg Longitude 85.2 deg
Hub Earth Station Hub Earth Station
Site Cyprus Site Cyprus
Lat 34.859 deg Lat 34.859 deg
Lon 33.383 deg Lon 33.383 deg
EIRP max 80.0 dBW G/T 39.0 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirectRL-SF4
Modulation QPSK Modulation BPSK
Bits per symbol 2 Bits per symbol 1
Spread Factor 1 Spread Factor 1
Coding Rate 0.33 Coding Rate 0.53
Overhead Rate 0.92 Overhead Rate 0.72
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 0.61 bps/Hz Spectral Efficiency (Rate/Noise BW) 0.38 bps/Hz
Data Rate 2.80E+06 bps Data Rate 1.91E+06 bps
Information Rate (Data + Overhead) 3.06E+06 bps Information Rate (Data + Overhead) 2.67E+06 bps
Symbol Rate 4.58E+06 Hz Symbol Rate 5.00E+06 Hz
Chip Rate (Noise Bandwidth) 4.58E+06 Hz Chip Rate (Noise Bandwidth) 5.00E+06 Hz
Occupied Bandwidth 5.50E+06 Hz Occupied Bandwidth 6.00E+06 Hz
C/N Threshold -0.8 dB C/N Threshold 1.1 dB
Uplink Uplink
Frequency 14.160000 GHz Frequency 14.160000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 24.6 dB Back off 0.0 dB
EIRP Spectral Density 24.8 dBW/4kHz EIRP Spectral Density 14.0 dBW/4kHz
Slant Range 39315 km Slant Range 38939 km
Space Loss, Ls 207.4 dB Space Loss, Ls 207.3 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 2.4 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 1.0 dB/K Transponder G/T @ Terminal 2.0 dB/K
Thermal Noise, C/No 75.3 dBHz Thermal Noise, C/No 68.2 dBHz
C/(No+Io) 74.8 dBHz C/(No+Io) 68.1 dBHz
Satellite Satellite
Flux Density -109.9 dBW/m2 Flux Density -117.0 dBW/m2
SFD @ Hub -95.8 dBW/m2 SFD @ Terminal -96.8 dBW/m2
Small Signal Gain (IBO/OBO) 2.1 dB Small Signal Gain (IBO/OBO) 2.1 dB
OBO 12.0 dB OBO 18.1 dB
Downlink Downlink
Frequency 12.600000 GHz Frequency 12.642750 GHz
Transponder Sat. EIRP @ Beam Peak 50.8 dBW Transponder Sat. EIRP @ Beam Peak 50.8 dBW
Transponder Sat. EIRP @ Terminal 46.8 dBW Transponder Sat. EIRP @ Hub 46.8 dBW
DL PSD Limit 16.0 dBW/4kHz DL PSD Limit 16.0 dBW/4kHz
DL PSD @ Beam Peak 8.2 dBW/4kHz DL PSD @ Beam Peak 0.8 dBW/4kHz
Carrier EIRP @ Beam Peak 38.8 dBW Carrier EIRP @ Beam Peak 31.8 dBW
Carrier EIRP @ Terminal 34.8 dBW Carrier EIRP @ Hub 27.8 dBW
Slant Range 38939 km Slant Range 39315 km
Space Loss, Ls 206.3 dB Space Loss, Ls 206.4 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.5 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 69.6 dBHz Thermal Noise, C/No 85.5 dBHz
C/(No+Io) 69.5 dBHz C/(No+Io) 84.9 dBHz
End to End End to End
End to End C/(No+Io) 68.4 dBHz End to End C/(No+Io) 68.1 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 0.8 dB End to End C/N w/ Imp Loss 1.1 dB
Link Margin 1.6 dB Link Margin 0.0 dB

Forward Link Budget Return Link Budget (Link 2)





12. IS-29E

Coverage Map 



Satellite Operator Certification Letter





Link Budgets 

Flitestream Terminal Flitestream Terminal
Site Site
Antenna Type HR6400 Antenna Type HR6400
Lat 37.4 deg Lat 37.4 deg
Lon -97.2 deg Lon -97.2 deg
G/T 12.1 dB/K EIRP max 44.9 dBW
Satellite Satellite
Name IS-29 Name IS-29
Longitude -50.0 deg Longitude -50.0 deg
Hub Earth Station Hub Earth Station
Site Mountainside Site Mountainside
Lat 39.599 deg Lat 39.599 deg
Lon -77.757 deg Lon -77.757 deg
EIRP max 80.0 dBW G/T 40.4 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirect
Modulation QPSK Modulation QPSK
Bits per symbol 2 Bits per symbol 2
Spread Factor 1 Spread Factor 1
Coding Rate 0.89 Coding Rate 0.86
Overhead Rate 0.95 Overhead Rate 0.87
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 1.69 bps/Hz Spectral Efficiency (Rate/Noise BW) 1.49 bps/Hz
Data Rate 7.59E+07 bps Data Rate 9.93E+06 bps
Information Rate (Data + Overhead)8.00E+07 bps Information Rate (Data + Overhead) 1.14E+06 bps
Symbol Rate 4.50E+07 Hz Symbol Rate 6.66E+06 Hz
Chip Rate (Noise Bandwidth) 4.50E+07 Hz Chip Rate (Noise Bandwidth) 6.66E+06 Hz
Occupied Bandwidth 5.40E+07 Occupied Bandwidth 7.99E+06 Hz
C/N Threshold 6.6 dB C/N Threshold 7.5 dB
Uplink Uplink
Frequency 14.000000 GHz Frequency 14.000000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 14.0 dB Back off 2.6 dB
EIRP Spectral Density 25.5 dBW/4kHz EIRP Spectral Density 10.1 dBW/4kHz
Slant Range 38102 km Slant Range 39091 km
Space Loss, Ls 207.0 dB Space Loss, Ls 207.2 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 3.1 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 16.0 dB/K Transponder G/T @ Terminal 15.4 dB/K
Thermal Noise, C/No 100.5 dBHz Thermal Noise, C/No 79.0 dBHz
C/(No+Io) 100.0 dBHz C/(No+Io) 78.7 dBHz
Satellite Satellite
Flux Density -99.7 dBW/m2 Flux Density -117.8 dBW/m2
SFD @ Hub -89.0 dBW/m2 SFD @ Terminal -103.4 dBW/m2
Small Signal Gain (IBO/OBO) 2.0 dB Small Signal Gain (IBO/OBO) 2.0 dB
OBO 8.7 dB OBO 12.5 dB
Downlink Downlink
Frequency 12.000000 GHz Frequency 12.000000 GHz
Transponder Sat. EIRP @ Beam Peak 62.2 dBW Transponder Sat. EIRP @ Beam Peak 60.0 dBW
Transponder Sat. EIRP @ Terminal 61.2 dBW Transponder Sat. EIRP @ Hub 60.0 dBW
DL PSD Limit 13.0 dBW/4kHz DL PSD Limit 13.0 dBW/4kHz
DL PSD @ Beam Peak 13.0 dBW/4kHz DL PSD @ Beam Peak 12.5 dBW/4kHz
Carrier EIRP @ Beam Peak 53.5 dBW Carrier EIRP @ Beam Peak 44.8 dBW
Carrier EIRP @ Terminal 52.5 dBW Carrier EIRP @ Hub 44.8 dBW
Slant Range 39091 km Slant Range 38102 km
Space Loss, Ls 205.9 dB Space Loss, Ls 205.6 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.9 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 87.2 dBHz Thermal Noise, C/No 104.2 dBHz
C/(No+Io) 85.7 dBHz C/(No+Io) 85.0 dBHz
End to End End to End
End to End C/(No+Io) 85.5 dBHz End to End C/(No+Io) 77.8 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 8.0 dB End to End C/N w/ Imp Loss 9.5 dB
Link Margin 1.4 dB Link Margin 2.0 dB

Forward Link Budget Return Link Budget (Link 1)



Flitestream Terminal Flitestream Terminal
Site Site
Antenna Type HR6400 Antenna Type HR6400
Lat 52.0 deg Lat 52.0 deg
Lon -35.0 deg Lon -35.0 deg
G/T 12.1 dB/K EIRP max 44.9 dBW
Satellite Satellite
Name IS-29 Name IS-29
Longitude -50.0 deg Longitude -50.0 deg
Hub Earth Station Hub Earth Station
Site Mountainside Site Mountainside
Lat 39.599 deg Lat 39.599 deg
Lon -77.757 deg Lon -77.757 deg
EIRP max 80.0 dBW G/T 40.4 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirect
Modulation QPSK Modulation BPSK
Bits per symbol 2 Bits per symbol 1
Spread Factor 1 Spread Factor 2
Coding Rate 0.67 Coding Rate 0.67
Overhead Rate 0.94 Overhead Rate 0.72
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 1.26 bps/Hz Spectral Efficiency (Rate/Noise BW) 0.24 bps/Hz
Data Rate 5.66E+06 bps Data Rate 1.61E+06 bps
Information Rate (Data + Overhead)6.00E+07 bps Information Rate (Data + Overhead) 2.23E+06 bps
Symbol Rate 4.50E+07 Hz Symbol Rate 3.33E+06 Hz
Chip Rate (Noise Bandwidth) 4.50E+07 Hz Chip Rate (Noise Bandwidth) 6.66E+06 Hz
Occupied Bandwidth 5.40E+07 Occupied Bandwidth 7.99E+06 Hz
C/N Threshold 3.5 dB C/N Threshold -1.2 dB
Uplink Uplink
Frequency 14.000000 GHz Frequency 14.000000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 12.5 dB Back off 0.0 dB
EIRP Spectral Density 27.0 dBW/4kHz EIRP Spectral Density 14.7 dBW/4kHz
Slant Range 38102 km Slant Range 37390 km
Space Loss, Ls 207.0 dB Space Loss, Ls 206.8 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 3.1 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 16.0 dB/K Transponder G/T @ Terminal 0.2 dB/K
Thermal Noise, C/No 102.0 dBHz Thermal Noise, C/No 68.8 dBHz
C/(No+Io) 101.3 dBHz C/(No+Io) 68.7 dBHz
Satellite Satellite
Flux Density -99.7 dBW/m2 Flux Density -117.8 dBW/m2
SFD @ Hub -89.0 dBW/m2 SFD @ Terminal -88.2 dBW/m2
Small Signal Gain (IBO/OBO) 2.0 dB Small Signal Gain (IBO/OBO) 2.0 dB
OBO 7.2 dB OBO 25.5 dB
Downlink Downlink
Frequency 12.000000 GHz Frequency 12.000000 GHz
Transponder Sat. EIRP @ Beam Peak 56.1 dBW Transponder Sat. EIRP @ Beam Peak 60.0 dBW
Transponder Sat. EIRP @ Terminal 55.1 dBW Transponder Sat. EIRP @ Hub 60.0 dBW
DL PSD Limit 13.0 dBW/4kHz DL PSD Limit 13.0 dBW/4kHz
DL PSD @ Beam Peak 8.4 dBW/4kHz DL PSD @ Beam Peak 2.3 dBW/4kHz
Carrier EIRP @ Beam Peak 48.9 dBW Carrier EIRP @ Beam Peak 34.6 dBW
Carrier EIRP @ Terminal 47.9 dBW Carrier EIRP @ Hub 34.6 dBW
Slant Range 38711 km Slant Range 38102 km
Space Loss, Ls 205.8 dB Space Loss, Ls 205.6 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.9 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 82.7 dBHz Thermal Noise, C/No 94.0 dBHz
C/(No+Io) 82.2 dBHz C/(No+Io) 84.5 dBHz
End to End End to End
End to End C/(No+Io) 82.1 dBHz End to End C/(No+Io) 68.6 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 4.6 dB End to End C/N w/ Imp Loss 0.4 dB
Link Margin 1.1 dB Link Margin 1.6 dB

Forward Link Budget Return Link Budget (Link 1)



Flitestream Terminal Flitestream Terminal
Site Site
Antenna Type HR6400 Antenna Type HR6400
Lat 25.4 deg Lat 52.0 deg
Lon -80.1 deg Lon -35.0 deg
G/T 12.1 dB/K EIRP max 44.9 dBW
Satellite Satellite
Name IS-29 Name IS-29
Longitude -50.0 deg Longitude -50.0 deg
Hub Earth Station Hub Earth Station
Site Mountainside Site Mountainside
Lat 39.599 deg Lat 39.599 deg
Lon -77.757 deg Lon -77.757 deg
EIRP max 80.0 dBW G/T 40.4 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirect
Modulation QPSK Modulation QPSK
Bits per symbol 2 Bits per symbol 2
Spread Factor 1 Spread Factor 1
Coding Rate 0.60 Coding Rate 0.86
Overhead Rate 0.94 Overhead Rate 0.87
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 1.13 bps/Hz Spectral Efficiency (Rate/Noise BW) 1.49 bps/Hz
Data Rate 5.08E+06 bps Data Rate 9.93E+06 bps
Information Rate (Data + Overhead)5.40E+06 bps Information Rate (Data + Overhead) 1.14E+07 bps
Symbol Rate 4.50E+06 Hz Symbol Rate 6.66E+06 Hz
Chip Rate (Noise Bandwidth) 4.50E+06 Hz Chip Rate (Noise Bandwidth) 6.66E+06 Hz
Occupied Bandwidth 5.40E+07 Occupied Bandwidth 7.99E+06 Hz
C/N Threshold 2.7 dB C/N Threshold 7.5 dB
Uplink Uplink
Frequency 14.000000 GHz Frequency 14.000000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 6.3 dB Back off 2.0 dB
EIRP Spectral Density 33.2 dBW/4kHz EIRP Spectral Density 10.7 dBW/4kHz
Slant Range 38102 km Slant Range 38711 km
Space Loss, Ls 207.0 dB Space Loss, Ls 207.1 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 3.1 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 16.0 dB/K Transponder G/T @ Terminal 14.8 dB/K
Thermal Noise, C/No 108.2 dBHz Thermal Noise, C/No 79.1 dBHz
C/(No+Io) 105.8 dBHz C/(No+Io) 78.7 dBHz
Satellite Satellite
Flux Density -99.7 dBW/m2 Flux Density -117.8 dBW/m2
SFD @ Hub -89.0 dBW/m2 SFD @ Terminal -102.8 dBW/m2
Small Signal Gain (IBO/OBO) 2.0 dB Small Signal Gain (IBO/OBO) 2.0 dB
OBO 1.0 dB OBO 12.5 dB
Downlink Downlink
Frequency 12.000000 GHz Frequency 12.000000 GHz
Transponder Sat. EIRP @ Beam Peak 48.1 dBW Transponder Sat. EIRP @ Beam Peak 60.0 dBW
Transponder Sat. EIRP @ Terminal 47.1 dBW Transponder Sat. EIRP @ Hub 60.0 dBW
DL PSD Limit 13.0 dBW/4kHz DL PSD Limit 13.0 dBW/4kHz
DL PSD @ Beam Peak 6.6 dBW/4kHz DL PSD @ Beam Peak 12.6 dBW/4kHz
Carrier EIRP @ Beam Peak 47.1 dBW Carrier EIRP @ Beam Peak 44.8 dBW
Carrier EIRP @ Terminal 46.1 dBW Carrier EIRP @ Hub 44.8 dBW
Slant Range 37390 km Slant Range 38102 km
Space Loss, Ls 205.5 dB Space Loss, Ls 205.6 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.9 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 81.2 dBHz Thermal Noise, C/No 104.3 dBHz
C/(No+Io) 80.8 dBHz C/(No+Io) 85.0 dBHz
End to End End to End
End to End C/(No+Io) 80.8 dBHz End to End C/(No+Io) 77.8 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 3.3 dB End to End C/N w/ Imp Loss 9.6 dB
Link Margin 59.0 dB Link Margin 2.1 dB

Forward Link Budget Return Link Budget (Link 1)





13. JCSAT-5A

Coverage Map 



Satellite Operator Certification Letter 



Link Budgets 

Flitestream Terminal Flitestream Terminal
Antenna Type HR6400 Antenna Type HR6400
Lat 35.7 deg Lat 35.7 deg
Lon 138.4 deg Lon 138.4 deg
G/T 12.4 dB/K EIRP max 45.0 dBW
Satellite Satellite
Name JCSAT-5A Name JCSAT-5A
Longitude 132.0 deg Longitude 132.0 deg
Hub Earth Station Hub Earth Station
Site Tokyo Site Tokyo
Lat 35.74 deg Lat 35.74 deg
Lon 139 deg Lon 139 deg
EIRP max 80.0 dBW G/T 35.5 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirect
Modulation 16APSK Modulation QPSK
Bits per symbol 4 Bits per symbol 2
Spread Factor 1 Spread Factor 1
Coding Rate 0.83 Coding Rate 0.75
Overhead Rate 0.93 Overhead Rate 0.82
Channel Spacing 1.20 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 3.10 bps/Hz Spectral Efficiency (Rate/Noise BW) 1.23 bps/Hz
Data Rate 6.97E+07 bps Data Rate 8.20E+06 bps
Information Rate (Data + Overhead) 7.50E+07 bps Information Rate (Data + Overhead) 1.00E+07 bps
Symbol Rate 2.25E+07 Hz Symbol Rate 6.67E+06 Hz
Chip Rate (Noise Bandwidth) 2.25E+07 Hz Chip Rate (Noise Bandwidth) 6.67E+06 Hz
Occupied Bandwidth 2.70E+07 Hz Occupied Bandwidth 8.00E+06 Hz
C/N Threshold 12.4 dB C/N Threshold 5.9 dB
Uplink Uplink
Frequency 14.259 GHz Frequency 14.259 GHz
Back off 10.0 dB Back off 0.0 dB
EIRP Spectral Density 32.5 dBW/4kHz EIRP Spectral Density 14.8 dBW/4kHz
Slant Range 37218 km Slant Range 37206 km
Space Loss, Ls 206.9 dB Space Loss, Ls 206.9 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 3.0 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 10.0 dB/K Transponder G/T @ Terminal 10.0 dB/K
Thermal Noise, C/No 98.7 dBHz Thermal Noise, C/No 78.6 dBHz
C/(No+Io) 98.2 dBHz C/(No+Io) 78.0 dBHz
Satellite Satellite
Flux Density -95.4 dBW/m2 Flux Density -115.6 dBW/m2
SFD @ Hub -92.0 dBW/m2 SFD @ Terminal -91.4 dBW/m2
Small Signal Gain (IBO/OBO) 2.4 dB Small Signal Gain (IBO/OBO) 3.0 dB
OBO 1.0 dB OBO 21.2 dB
Downlink Downlink
Frequency 12.511 GHz Frequency 12.511 GHz
Transponder Sat. EIRP @ Beam Peak 57.5 dBW Transponder Sat. EIRP @ Beam Peak 57.5 dBW
Transponder Sat. EIRP @ Terminal 56.0 dBW Transponder Sat. EIRP @ Hub 56.0 dBW
DL PSD Limit 19.5 dBW/4kHz DL PSD Limit 19.5 dBW/4kHz
DL PSD @ Beam Peak 19.0 dBW/4kHz DL PSD @ Beam Peak 4.2 dBW/4kHz
Carrier EIRP @ Beam Peak 56.5 dBW Carrier EIRP @ Beam Peak 36.4 dBW
Carrier EIRP @ Terminal 55.0 dBW Carrier EIRP @ Hub 34.9 dBW
Slant Range 37206 km Slant Range 37218 km
Space Loss, Ls 205.8 dB Space Loss, Ls 205.8 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.9 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 90.1 dBHz Thermal Noise, C/No 89.3 dBHz
C/(No+Io) 89.9 dBHz C/(No+Io) 76.8 dBHz
End to End End to End
End to End C/(No+Io) 89.3 dBHz End to End C/(No+Io) 74.4 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 14.8 dB End to End C/N w/ Imp Loss 6.1 dB
Link Margin 2.4 dB Link Margin 0.2 dB

Forward Link Budget Return Link Budget





14. NSS-6

Coverage Map 



Satellite Operator Certification Letter 





Link Budgets 

Flitestream Terminal Flitestream Terminal
Antenna Type HR6400 Antenna Type HR6400
Lat 36.1 deg Lat 36.1 deg
Lon 136.4 deg Lon 136.4 deg
G/T 12.5 dB/K EIRP max 45.2 dBW
Satellite Satellite
Name NSS-6 Name NSS-6
Longitude 95.0 deg Longitude 95.0 deg
Hub Earth Station Hub Earth Station
Site Cyprus Site Cyprus
Lat 34.859 deg Lat 34.859 deg
Lon 33.384 deg Lon 33.384 deg
EIRP max 77.6 dBW G/T 36.0 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirect
Modulation QPSK Modulation QPSK
Bits per symbol 2 Bits per symbol 2
Spread Factor 1 Spread Factor 1
Coding Rate 0.83330 Coding Rate 0.67
Overhead Rate 0.93477 Overhead Rate 0.85
Channel Spacing 1.20000 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 1.55789 bps/Hz Spectral Efficiency (Rate/Noise BW) 1.13 bps/Hz
Data Rate 4.67E+07 bps Data Rate 7.54.E+06 bps
Information Rate (Data + Overhead) 5.00E+07 bps Information Rate (Data + Overhead) 8.89.E+06 bps
Symbol Rate 3.00E+07 Hz Symbol Rate 6.67.E+06 Hz
Chip Rate (Noise Bandwidth) 3.00E+07 Hz Chip Rate (Noise Bandwidth) 6.67.E+06 Hz
Occupied Bandwidth 3.60E+07 Hz Occupied Bandwidth 8.00.E+06 Hz
C/N Threshold 5.6 dB C/N Threshold 5.0 dB
Uplink Uplink
Frequency 13.900 GHz Frequency 14.472 GHz
Back off 0.0 dB Back off 0.0 dB
EIRP Spectral Density 38.9 dBW/4kHz EIRP Spectral Density 13.0 dBW/4kHz
Slant Range 40108 km Slant Range 38631 km
Space Loss, Ls 207.4 dB Space Loss, Ls 207.4 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 5.5 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 5.0 dB/K Transponder G/T @ Terminal 8.0 dB/K
Thermal Noise, C/No 98.3 dBHz Thermal Noise, C/No 74.3 dBHz
C/(No+Io) 97.8 dBHz C/(No+Io) 73.9 dBHz
Satellite Satellite
Flux Density -91.0 dBW/m2 Flux Density -116.7 dBW/m2
SFD @ Hub -85.6 dBW/m2 SFD @ Terminal -95.9 dBW/m2
Small Signal Gain (IBO/OBO) 3.0 dB Small Signal Gain (IBO/OBO) 3.0 dB
OBO 2.4 dB OBO 17.8 dB
Downlink Downlink
Frequency 12.647 GHz Frequency 11.676 GHz
Transponder Sat. EIRP @ Beam Peak 54.5 dBW Transponder Sat. EIRP @ Beam Peak 50.0 dBW
Transponder Sat. EIRP @ Terminal 54.0 dBW Transponder Sat. EIRP @ Hub 50.0 dBW
DL PSD Limit 14.7 dBW/4kHz DL PSD Limit 14.7 dBW/4kHz
DL PSD @ Beam Peak 13.4 dBW/4kHz DL PSD @ Beam Peak -1.0 dBW/4kHz
Carrier EIRP @ Beam Peak 52.1 dBW Carrier EIRP @ Beam Peak 31.2 dBW
Carrier EIRP @ Terminal 51.6 dBW Carrier EIRP @ Hub 31.2 dBW
Slant Range 38631 km Slant Range 40108 km
Space Loss, Ls 206.2 dB Space Loss, Ls 205.9 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 6.5 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 86.5 dBHz Thermal Noise, C/No 83.5 dBHz
C/(No+Io) 83.3 dBHz C/(No+Io) 82.8 dBHz
End to End End to End
End to End C/(No+Io) 83.2 dBHz End to End C/(No+Io) 73.3 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 7.4 dB End to End C/N w/ Imp Loss 5.1 dB
Link Margin 1.8 dB Link Margin 0.1 dB

Forward Link Budget Return Link Budget
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Superbird-C2 LinkBudget

Flitestream Terminal Flitestream Terminal
Site Mindoro Strait Site Mindoro Strait
Antenna Type HR6400 Antenna Type HR6400
Lat 11.6 deg Lat 11.6 deg
Lon 119.4 deg Lon 119.4 deg
G/T 12.6 dB/K Input Power Max 16.0 dBW
Satellite EIRP max 45.0 dBW
Name Superbird C2 Satellite
Transponder K27 Name Superbird C2
Longitude 144.0 deg Transponder K20
Hub Earth Station Longitude 144.0 deg
Site Hong Kong Hub Earth Station
Lat 22.396 deg Site Hong Kong
Lon 114.11 deg Lat 22.396 deg
EIRP max 80.1 dBW Lon 114.11 deg
Signal G/T 37.1 dB/K
Waveform DVB-S2 Signal
Modulation QPSK Waveform iDirectRL-SF8
Bits per symbol 2 Modulation BPSK
Spread Factor 1 Bits per symbol 1
Coding Rate 0.50 Spread Factor 4
Overhead Rate 0.83 Coding Rate 0.4310000
Channel Spacing 1.20 Overhead Rate 0.6764600
Spectral Efficiency (Rate/Noise BW) 0.83 bps/Hz Channel Spacing 1.20
Data Rate 1.86E+07 bps Spectral Efficiency (Rate/Noise BW) 0.07 bps/Hz
Information Rate (Data + Overhead) 2.25E+07 bps Data Rate 4.81E+05 bps
Symbol Rate 2.25E+07 Hz Information Rate (Data + Overhead) 7.11E+05 bps
Chip Rate (Noise Bandwidth) 2.25E+07 Hz Symbol Rate 1.65E+06 Hz
Occupied Bandwidth 2.70E+07 Hz Chip Rate (Noise Bandwidth) 6.60E+06 Hz
C/N Threshold 0.9 dB Occupied Bandwidth 7.92E+06 Hz
Uplink C/N Threshold -5.0 dB
Frequency 14.433000 GHz Uplink
Power Control Mode Automatic Uplink Power Control Frequency 14.184000 GHz
Back off 0.0 dB Power Control Mode Automatic Uplink Power Control

EIRP Spectral Density 42.6 dBW/4kHz Back off 1.0 dB
Slant Range 37247 km EIRP Spectral Density 11.8 dBW/4kHz
Space Loss, Ls 207.1 dB Slant Range 36596 km
Pointing Loss, Lpnt 0.0 dB Space Loss, Ls 206.8 dB
Atmosphere / Weather Loss, La 2.9 dB Pointing Loss, Lpnt 0.1 dB
Radome, Lr 0.0 dB Atmosphere / Weather Loss, La 0.0 dB
Transponder G/T @ Hub -5.0 dB/K Radome, Lr 0.0 dB
Thermal Noise, C/No 93.8 dBHz Transponder G/T @ Terminal 1.0 dB/K
C/(No+Io) 93.2 dBHz Thermal Noise, C/No 66.7 dBHz
Satellite C/(No+Io) 66.2 dBHz
Flux Density -85.3 dBW/m2 Satellite
SFD @ Hub -79.4 dBW/m2 Flux Density -118.3 dBW/m2
Small Signal Gain (IBO/OBO) 1.4 dB SFD @ Terminal -85.4 dBW/m2
OBO 4.5 dB Small Signal Gain (IBO/OBO) 1.4 dB
Downlink OBO 31.5 dB
Frequency 12.703000 GHz Downlink
Transponder Sat. EIRP @ Beam Peak 45.0 dBW Frequency 12.454000 GHz
Transponder Sat. EIRP @ Terminal 45.0 dBW Transponder Sat. EIRP @ Beam Peak 43.0 dBW
DL PSD Limit 13.0 dBW/4kHz Transponder Sat. EIRP @ Hub 43.0 dBW
DL PSD @ Beam Peak 3.1 dBW/4kHz DL PSD Limit 13.0 dBW/4kHz
Carrier EIRP @ Beam Peak 40.6 dBW DL PSD @ Beam Peak -20.6 dBW/4kHz
Carrier EIRP @ Terminal 40.6 dBW Carrier EIRP @ Beam Peak 11.4 dBW
Slant Range 36596 km Carrier EIRP @ Hub 11.4 dBW
Space Loss, Ls 205.8 dB Slant Range 37247 km
Pointing Loss, Lpnt 0.1 dB Space Loss, Ls 205.8 dB
Atmosphere / Weather Loss, La 0.0 dB Pointing Loss, Lpnt 0.0 dB
Radome, Lr 0.0 dB Atmosphere / Weather Loss, La 3.7 dB
PCMA Loss 0.0 dB Radome, Lr 0.0 dB
Thermal Noise, C/No 75.8 dBHz PCMA Loss 0.0 dB
C/(No+Io) 75.8 dBHz Thermal Noise, C/No 67.7 dBHz
End to End C/(No+Io) 67.3 dBHz
End to End C/(No+Io) 75.8 dBHz End to End
Implementation Loss 1.0 dB End to End C/(No+Io) 63.7 dBHz
End to End C/N w/ Imp Loss 1.2 dB Implementation Loss 0.0 dB
Link Margin 0.3 dB End to End C/N w/ Imp Loss -4.5 dB

Link Margin 0.5 dB

Forward Link Budget Return Link Budget
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Flitestream Terminal Flitestream Terminal
Site Site
Antenna Type HR6400 Antenna Type HR6400
Lat 46.9 deg Lat 46.9 deg
Lon 132.0 deg Lon 132.0 deg
G/T 11.8 dB/K EIRP max 45.1 dBW
Satellite Satellite
Name Yamal-300K Name Yamal-300K
Longitude 183.0 deg Longitude 183.0 deg
Hub Earth Station Hub Earth Station
Site Site
Lat 48.1 deg Lat 48.1 deg
Lon -119.8 deg Lon -119.8 deg
EIRP max 60.0 dBW G/T 37.5 dB/K
Signal Signal
Waveform DVB-S2 Waveform iDirectRL-SF8
Modulation QPSK Modulation BPSK
Bits per symbol 2 Bits per symbol 1
Spread Factor 1 Spread Factor 2
Coding Rate 0.50000 Coding Rate 0.67
Overhead Rate 0.83000 Overhead Rate 0.72
Channel Spacing 1.20000 Channel Spacing 1.20
Spectral Efficiency (Rate/Noise BW) 0.83000 bps/Hz Spectral Efficiency (Rate/Noise BW) 0.24 bps/Hz
Data Rate 3.74E+07 bps Data Rate 1.61E+06 bps
Information Rate (Data + Overhead) 4.50E+07 bps Information Rate (Data + Overhead) 2.22E+06 bps
Symbol Rate 4.50E+07 Hz Symbol Rate 3.33E+06 Hz
Chip Rate (Noise Bandwidth) 4.50E+07 Hz Chip Rate (Noise Bandwidth) 6.67E+06 Hz
Occupied Bandwidth 5.40E+07 Hz Occupied Bandwidth 8.00E+06 Hz
C/N Threshold 0.9 dB C/N Threshold -1.2 dB
Uplink Uplink
Frequency 14.380000 GHz Frequency 14.380000 GHz
Power Control Mode Automatic Uplink Power Control Power Control Mode Automatic Uplink Power Control

Back off 14.2 dB Back off 0.0 dB
EIRP Spectral Density 25.3 dBW/4kHz EIRP Spectral Density 12.9 dBW/4kHz
Slant Range 40298 km Slant Range 39839 km
Space Loss, Ls 207.7 dB Space Loss, Ls 207.6 dB
Pointing Loss, Lpnt 0.0 dB Pointing Loss, Lpnt 0.1 dB
Atmosphere / Weather Loss, La 3.6 dB Atmosphere / Weather Loss, La 0.0 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
Transponder G/T @ Hub 4.0 dB/K Transponder G/T @ Terminal 5.0 dB/K
Thermal Noise, C/No 87.1 dBHz Thermal Noise, C/No 71.0 dBHz
C/(No+Io) 86.9 dBHz C/(No+Io) 70.5 dBHz
Satellite Satellite
Flux Density -100.5 dBW/m2 Flux Density -117.3 dBW/m2
SFD @ Hub -94.5 dBW/m2 SFD @ Terminal -95.5 dBW/m2
Small Signal Gain (IBO/OBO) 3.0 dB Small Signal Gain (IBO/OBO) 3.0 dB
OBO 3.0 dB OBO 22.2 dB
Downlink Downlink
Frequency 11.580000 GHz Frequency 11.580000 GHz
Transponder Sat. EIRP @ Beam Peak 53.5 dBW Transponder Sat. EIRP @ Beam Peak 53.5 dBW
Transponder Sat. EIRP @ Terminal 52.5 dBW Transponder Sat. EIRP @ Hub 51.5 dBW
DL PSD Limit 13.0 dBW/4kHz DL PSD Limit 13.0 dBW/4kHz
DL PSD @ Beam Peak 9.6 dBW/4kHz DL PSD @ Beam Peak 1.8 dBW/4kHz
Carrier EIRP @ Beam Peak 50.1 dBW Carrier EIRP @ Beam Peak 34.0 dBW
Carrier EIRP @ Terminal 49.1 dBW Carrier EIRP @ Hub 32.0 dBW
Slant Range 39839 km Slant Range 40298 km
Space Loss, Ls 205.7 dB Space Loss, Ls 205.8 dB
Pointing Loss, Lpnt 0.1 dB Pointing Loss, Lpnt 0.0 dB
Atmosphere / Weather Loss, La 0.0 dB Atmosphere / Weather Loss, La 3.4 dB
Radome, Lr 0.0 dB Radome, Lr 0.0 dB
PCMA Loss 0.0 dB PCMA Loss 0.0 dB
Thermal Noise, C/No 83.6 dBHz Thermal Noise, C/No 88.9 dBHz
C/(No+Io) 83.3 dBHz C/(No+Io) 86.9 dBHz
End to End End to End
End to End C/(No+Io) 81.7 dBHz End to End C/(No+Io) 70.4 dBHz
Implementation Loss 1.0 dB Implementation Loss 0.0 dB
End to End C/N w/ Imp Loss 4.2 dB End to End C/N w/ Imp Loss 3.2 dB
Link Margin 3.3 dB Link Margin 3.4 dB

Forward Link Budget Return Link Budget (Link 1)
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